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(54) POSITIVE POLE ACTIVE MATERIAL FOR LITHIUM SECONDARY BATTERY 

(57)Abstract 

PURPOSE: To reduce an inner resistance and improve a utilization factor 
by letting oxide of Mn, Co and Hi within a specified range of atomic ratios 
be included. 

CONSTITUTION: Oxide of Mn, Co and Ni within a range surrounded by a 
point A (Mn=95%, Co=5%. Ni=0%), point B (Mn=5%, Co=95X, Ni=0%), point C 
(Mn=0X, Co=95X, Ni=5%), point D (Mn=0X, Co=66%, Ni=34%), point E (Mn=66X, 
Co=0S, Ni=34%), point F (Mn=95X, Co=0%, Ni=5%) as shown by atomic ratios 
is included. By using the oxide of composition within this range, electron 
conductivity of a positive pole including manganese can be improved. An 
inner resistance of a lithium secondary battery can thus be reduced, and a 
utilization factor can be improved. 
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(57) [#ffii#<7>&a] 

(I) T^£*l, rt^Mn, Co, Ni^IRTtfc^, JSft 
JSlHtSTAA (x=0. 95, y=0. 05, z = 0) , «ft 
B (x=0. 05, y=0. 95, z = 0) , jftC (x = 0, y 
=0.95, z=0. 05) , ,AD (x = 0, y=0. 66, z =0. 
34) , OLE (x=0. 66, y=0, z=0. 34) , jfllF (x 
= 0.95, y=0, z=0. 05) Tffl£n<&«Hrt ({lb, 
z = OT$>£$gK, *3«*:tfy = OT$>^T, x ^0. 75— 
0.95, dOzM 05—0. 25-C&£J6ffl£Bfc<) 

LiMnxCoyNizO? ( I ) 

(x + y+ z = 1 ) 



10 



*5E9ite, U A* fctt 'J f A^&SASSftH 
d6, »#, ^fiffiTfi»?5:iB**W#6n«)«fBH-K{bT 



-1 - 



BEST AVAILABLE Copv 



3 

&tim<tzQ* £tzlEm*V(»m&Kfo (Mn02+Li*-f e" 
-►LiMnOz) tm»tzm*ir* HfflW«TLTl>ft. 

*36Wtt, y^A*fcttU^£A£&*ftffi»tt« 

J*s£ (I) T«£n, *OMn, Co, NiCDSmtrt*. Ssf* 
WlHlCSTjftA (x=0. 95, y=0. 05. z = 0) , A 
B (x=0. 05, y=0. 95. z = 0) . ,&C (x = 0, y 
=0.95, z=0. 05) , (x = 0, y =0. 66, z =0. 

34) , ,&E (x=0. 66, y = 0, z =0. 34) , «SF (x 
=0.95, y = 0, z=0. 05) Ti^n^Iift UIU 
z = 0T£><5«6ffl, *Wy = 0T*7t, x#0. 75- 
0.95, 0. 25T**ttffi*Bfc<) Cl*5R 

fc«T«ot, R^HSTTtelSSnTftSU^A 

LiMnxCoyNizOe (I) 

(x +y+ z = 1) 

*5&9UDJE&m#lK\z&\,*T* Mn, Co. NiOISHPH: ' 
te, ^A->B->C->D-»E->F->ATlin^iirt 

«SU z = 0T£>£i@ffi, ISJzZfiy = OT$>-pT, x 
^0. 75—0. 95, z rt*0. 05—0. 25T£>£>«6ffl£&£<) 

j£A-F«±«fc9Mna**<ft5<!:, 
;WETU MnOatl^OflJffl^iftO, *fcj&B~~C« 
±<fcDCoa*#Kft*£, ^^;i/SStt^fL<*ft 
U *6JCjftD--Ell±J:0Ni*t#<tt*tik«S«^ 

£*5ffi, :fc<£tfy = 0TfcoT, x^0. 75-0. 95, *0 
ztW). 05— 0. 25T&5!BK£B§K) OEC^ Jt<DRfbfe£ 

>7?y9ti 7 * 

ft U *«^»JTS«0U D-^TEE5£ 

ft**, *«jwos^a«. iEffifs«iKioomfi« 



(2) #if 2 5 6 1 5 56^ 

fc. te*»lOE^fittHaEjEffi}S4*iai00*SgBlC»b 
T 5 -10SSSStT6 C t1fi#3L 

F6", AsFe". SbF6"Oj:5*:Va«l7C*(OADy>»7C* 
©/\py>ftft7-*>, I" (l3") . Br, C\-(DJ:? 
^/\oy>7-t>, CI04-©£5ftifi**R7r::*- 
20 >. HFz", CF3SO3-, SCN"ft£07x:*>£;frr«6tt£ 
ftft£*»tf*Z£#T**a^ &*?lsb£tl*><D7zz 
-*>\Zf&j£2nZ>*><DTttt^K E©<fc3ft#^:*>, 
7-t>6t>^««HO*#«tLTH LiPFe , LiAsF 
6, LiSbFe, L1BF4, LiCI04, Li I, LiBr, LiCI, LiAIC 
U. LiHF2, LiSCN, L i SOi CFj ft <E^*tf 6*1-6. 

:tlbO^TH 4#(CLiPF6, LiAsFs . LiBF 4 , LiCI 
04, LiSbFe, LiSOsCFs * 

30 a«, tt&tom&cDXz^mmw&mzm^znz. a# 
mz\z. 7 p neu>^-#^-h, x^u>*;&-#*- 

^, r-y^P^^^>ft<f<D^^K>S, h'jxfj; 

^ftf©*'>8x^fm 7,;v*^>, 
^*>Kft£o«tjt{b^«j, z-trh-hU^ftcifoxh 

y-^f MM7 5 h\ ^^7th75H 
^0 ft£(D75HS, BSR^^^Jk ^hP^^X xhD 
^>ir>, ^^□bx^>ft<t:<7?ia*fctt2a£Jl±o 

X^l/>^7-^^-h, yDlfl/>^-^-h, 

U>^-^^-h, rh7tKP77>, 2-^^;Ux 
h7tKD77>, > ? ^h^>'X^>, v^V^>43 

±tf r - h SBtfnt 1 i* fctt 2 IK 
50 -f K, #UX^l/>t^< K^Vy7^-h*« 
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LisN. LiBCUtt£©fcMH:*>I«*#, Li4Si04, L 

« 2 SKST J: -5 £■ □tflOaftfJUHHUO 

fi-fc^U-^M-CKHU M*nfcjE*«ffllBrt^jE 
*Jll«#40fek*dr— x10«fcE«UfcjE«50^«*S 

^ASr&tfll a, II b. Ill a. IV a. V ai£co&Jli£ 
•)A^AL In. Sm Pb. Bu Cd. Zn^^f^tlbCO 

a. 

ittfcm 

RCTltTLi:Mn:Co=1:0. 5:0. 5\ZteZ> J: "5 (CLizCOs , M 
nCOa, CoC03£f¥*U cn^25SS%COX^ /— )V$: 

(LiMni / 2 Coi /2O2) £f#fc<> 

C(OiE«S«R100«*aBfi- ^mjSPJ^UTZ-tr^U 
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X*/— ^TB«0U /£MD-;WTiKJ200MmlcEM 

\s>{fV n-;Wi;^^;i/X— ^;KOjSfi£tcLiCI04*l 

70 CCOttft**«jtttt5mA^*liTi*«J»jt«EE2V, 5fc 
«H±«ffi4VT*tt«Srli0fiL/, 501M *;UB <D&m 
98Ahr/kg£fttt0U K£©K#«tt»Sftte*> 

IE«i£«MO<mi LTIIC^itTLi :Mn:Ni :Co=1 :0. 3 
3:0. 17:0. 5COL12CO3 . MnCOs* C0CO3, NiCOs • Ni (OH) 

2 •4Hto*ttfflLfcei#m, jutm tmmzisTiEm 

SftX (LiMm/sNh/sCoi/zOz) *'i%tz 0 
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03. MnC03 l/fc£l»Mi, ittt« 1 *5«t^«SW 2 

50 tH*i:LTMiS«U (LiMnOz) Sf»fc. 
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Ott«S«tt90Ahr/kgtffi;SS^e*^&nfc. 
*0 jE«<O*^»«tttlRl±Si3:*CtlcJ:0, rtffliaffio 

ft 1 Htt*WW©U AX^ttftffliEffifgttllKfcW- 

<y An^mmmiEmmmm^mm Ltz u ^ ax*** 
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